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Table 2
Loss (mm) SD (mm) SRM
JSW (x=0.7) 0.50 0.86 0.59
JSW (x = 0.725) 0.41 0.85 0.49
JSW (x = 0.75) 0.36 0.87 0.42
JSW (x = 0.775) 0.29 0.86 0.34
JSW (x = 0.8) 0.21 0.79 0.27
JSW (x = 0.825) 0.24 0.78 0.30
JSW (x = 0.85) 0.23 0.86 0.27
JSW (x = 0.875) 0.26 0.93 0.28
JSW (x = 0.9) 0.27 0.89 0.31
mJSW 0.07 0.58 0.12
Figure 2.
Conclusions: The observation of improved performance in the central
portion of the joint for lateral OA was similar to results reported for medial
compartment OA. Table 2 also suggests that JSW at ﬁxed locations may
be more responsive than mJSW although the number of subjects is small.
The results in Table 1 and Figure 2 also indicate that joint widening
in the lateral compartment may correlate with narrowing in the medial
compartment.
Radiographic lateral compartment JSW is a potentially important metric
for assessing knee OA. Determining precise mJSW in the lateral com-
partment can be difﬁcult due to sub optimal positioning. Location speciﬁc
JSW permits a measurement of JSW for all subjects and may provide a
superior measure of OA progression.
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Purpose: To examine the relationship between knee osteoarthritis (OA)
and bone quality, and to assess the inﬂuence of physical activity on this
relationship.
Methods: Data from 496 participants (238 women and 258 men) of a nor-
mative aging cohort study were analyzed. Participants were categorized
as OA or no OA based on the American College of Rheumatology (ACR)
criteria for knee osteoarthritis. Persistent and recent knee symptoms and
physical activity were assessed by validated questionnaires. Axial images
of the right mid-femur and the distal tibia were obtained by computed
tomography (CT) and analyzed for whole, cortical and trabecular bone
area (mm2), density (BMD, mg/cc) and cortical thickness (mm) (Geanie
software, version 2.1). Data was analyzed using SPSS software. Relation-
ships between OA and bone characteristics were analyzed by univariate
and multivariate techniques with age, sex, race, height, weight, co-
morbidities and physical activity included step-wise. Interactions between
OA°sex and OA°physical activity were individually added to the models.
Results: Data from 157 participants with ACR-deﬁned knee OA and 339
without OA were analyzed. Participants with OA were signiﬁcantly older,
heavier, more likely to be women, and to have reported current knee pain
compared to those without OA (Table 1; p< 0.001). In univariate analyses,
mid-femur cortical and whole BMD were signiﬁcantly associated with OA
(Figure 1; p< 0.05), but not trabecular BMD or cortical thickness. These
relationships persisted despite adjustment for age, sex, race, body size,
co-morbidities and physical activity. The interaction between OA°physical
activity was also signiﬁcantly associated with mid-femur cortical and
whole BMD (p=0.027; p = 0.020, respectively). OA was not associated
with distal tibia bone characteristics (p> 0.05).
Conclusions: Knee OA is associated with lower bone mineral density at
the mid-femur (i.e. cortical bone), but not the distal tibia. This relationship
was not attributable to level of physical activity.
Table 1: Participant characteristics: mean±standard error
No OA
(N=339)
ACR-Deﬁned OA
(N=157)
p-value
Age (Years) 68.2±0.639 73.6±0.938 <0.001
Women N (%) 144 (42.5%) 94 (59.9%) <0.001
Co-morbidities N 0.822±0.054 0.989±0.080 0.086
BMI (kg/m2) 22.4±0.217 23.9±0.321 <0.001
Pain ever N (%) 0 83 (52.9%) <0.001
Pain recent N (%) 0 47 (29.9%) <0.001
Physical activity (kcal/week) 7628±278 8013±412 0.443
Figure 1. Mid-Femur BMD in participants with and without knee OA.
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Purpose: To evaluate the clinical use of diffusion weighted imaging
(DWI) and T2-relaxation in the follow-up after microfracture therapy (MFX)
and matrix-associated autologous chondrocyte transplantation (MACT);
and to differentiate both cartilage repair procedures using clinical, MR
morphological and MR biochemical assessment and to correlate these
modalities.
Methods: Twenty patients underwent 3T-MRI with a morphological
isotropic 3D-Double-Echo-Steady-State (DESS) sequence and biochem-
ical T2, as well as DWI sequences, at different time points after MFX
and MACT. The two cartilage repair groups were matched by age (MFX:
36.0±10.4 years; MACT: 35.1±7.7 years) and postoperative interval
(MFX: 32.6±16.7 months; MACT: 31.7±18.3 months). MR observation of
cartilage repair tissue (MOCART) scoring system was used for morpho-
logical evaluation, region-of-interest analysis was carried out for DWI and
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T2 and the Lysholm score was added for clinical outcome. To calculate
correlations between between the morphological MOCART score, the
clinical Lysholm score and the biochemical parameters, DWI and T2
values for cartilage repair tissue within each patient were evaluated
against healthy articular cartilage as DWI- and T2-index. Images 1 and 2
visualize (a) Diffusion maps and (b) T2 maps for patients after MFX and
MACT.
Results: No differences in MOCART or Lysholm score was observed
between MFX and MACT. T2-mapping was able to distinguish cartilage
repair tissue after MFX and MACT. DWI showed a clear differentiation
between healthy cartilage and cartilage repair tissue in both repair
procedures. Correlation was found between the Lysholm score and the
MOCART score. In addition, a signiﬁcant correlation between the Lysholm
score and DWI and a trend to correlate between the Lysholm score and
T2 could be observed.
Conclusions: Using biochemical MR parameters, additional information
could be gained after different cartilage repair procedures. In combination
with clinical outcome measurements and morphological MR evaluation,
T2-mapping and DWI can be seen as valuable parameters for the follow-
up of cartilage repair and for the characterization of the cartilage repair
tissue. Using the T2 and DWI index, the clear dependency of the bio-
chemical values of cartilage repair tissue on an internal control site was
demonstrated; in addition, biochemical parameters should be simpliﬁed
to help in the clinical evaluation. Further studies should work to conﬁrm
a predictive value for biochemical MR imaging in the long-term outcome
of cartilage repair procedures.
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Purpose: Joint immobilization is beneﬁcial as a treatment option, but
it also causes degeneration or atrophy of the articular cartilage. The
stiffness of articular cartilage decreases after joint immobilization. Soft-
ened articular cartilage is vulnerable to damage during weightbearing.
Scanning acoustic microscopy (SAM) characterizes biological tissues by
estimating the elastic parameters based on the sound speed, which
strongly correlates with the elasticity (Young’s elastic modulus). In the
present study, we applied SAM to estimate the elasticity of the articular
cartilage in the course of knee joint immobilization in a rat knee experi-
mental model.
Methods: Animals: Sixty adult male Sprague-Dawley rats weighing from
380 to 400 g were used. Their knee joints were immobilized at 150º
of ﬂexion by rigid internal but extra-articular ﬁxation for various periods
(4, 8, and 16 weeks). The knee joint capsule and the joint itself were
untouched. Sham operated animals had holes drilled in the femur and
tibia and screws inserted but none of them were plated.
Tissue Preparation: The specimens were ﬁxed with paraformaldehyde.
After decalciﬁcation and dehydration through a graded series of ethanol
solution, the specimens were embedded in parafﬁn. The embedded tissue
was cut into 5mm sagittal sections. Standardized serial sections were
created in the medial midcondylar region of the knee. We chose 3 areas
(non-contact, transitional, and contact area) from each condyle of the
femur and tibia.
Scanning acoustic microscopy (SAM): Our new concept SAM consists
of ﬁve parts: (1) ultrasonic transducer, (2) pulse generator, (3) digital
oscilloscope with PC, (4) microcomputer board and (5) display unit (Fig-
ure 1A). A single pulsed ultrasound with 5 ns pulse width was emitted and
received by the same transducer above the specimen. Distilled water was
used as the coupling medium between the transducer and the specimen.
The reﬂections from the tissue surface and from interface between the
tissue and the glass were received by the transducer and were introduced
into a digital oscilloscope (Figure 1B). The sound speed was calculated
by Fourier-transforming the waveform. Normal light microscopic images
corresponding to the stored acoustic images were captured. In the areas,
the sound speed of total articular cartilage was calculated with a gray
scale images. Gradation color images were also produced for clear
visualization of the sound speed.
Results: In the transitional area, the low sound speed area gradually
expanded from the surface of the articular cartilage in the immobilized
group. The sound speed of the articular cartilage in the transitional area
was slower in the immobilized group compared with the control group
throughout the experimental period. Statistical difference was observed
at 16 weeks in the femur and tibia. In the non-contact area, gradation
color image of the tibial articular cartilage in the immobilized group was
similar to that of the control group. Statistical difference was not observed
through the experimental period.
Conclusions: This is the ﬁrst report of chronological changes in the
sound speed of articular cartilage after immobilization assessed by SAM.
SAM is a powerful tool for evaluating the elasticity and its distribution in
the targeted tissue in situ.
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Purpose: The stress distribution throughout the medial femoral condyle
(MF) depends on the knee ﬂexion angle, with the anterior portion more
heavily loaded in knee extension and the posterior portion in extreme
ﬂexion. Identiﬁcation of speciﬁc regions of MF that are more sensitive
to cartilage loss in OA may reduce the number of participants required
for DMOAD studies. Cartilage loss may, however, depend in part on the
amount of JSN present. The purpose of this study was thus to determine
the sensitivity to change in cartilage thickness throughout the MF in knees
with various stages of medial radiographic joint space narrowing (mJSN).
Methods: An algorithm for subdividing the medial femoral condyle (MF)
in anterior-posterior direction was developed. Spheres were ﬁtted to the
subchondral bone surface (tAB) of MF, to establish a frame of reference
(long axis of the femur, intersecting MF at the trochlear notch = 0º). Nine
overlapping regions of 30º (0−30º, 15−45º, 30−60º etc.) were deﬁned
from anterior to posterior along the tAB of MF. The algorithm was
